DNA-PK inhibition by NU7441 sensitizes breast cancer cells to ionizing radiation and doxorubicin.
DNA-dependent protein kinase (DNA-PK) plays a key role in the repair of DNA double-strand breaks (DSBs) that are probably the most deleterious form of DNA damage. Inhibition of DNA-PK has been considered as an attractive approach to decrease resistance to therapeutically induced DNA DSBs. Ionizing radiation (IR) and doxorubicin, which induce DSBs, are used in the treatment of breast cancer. We determined the cellular concentration of DNA-PK and other DSB-activated kinases: ATM and ATR and the effect of DNA-PK inhibition by NU7441 on DNA repair, cell cycle, and survival after IR or doxorubicin treatment in three human breast cancer cell lines (MCF-7, MDA-MB-231, and T47D) representing different breast cancer subtypes. T47D cells had the highest expression of DNA-PKcs, ATM, and ATR and the most rapid rate of DNA DSB repair. IR caused a 10- to 16-fold increase in DNA-PK activity and two to threefold induction of ATM in all 3 cell lines. NU7441 inhibited IR-induced DNA-PK activity in all cell lines with IC50s in the range 0.17-0.25 μM. NU7441 retarded the repair of DSB and significantly increased the sensitivity of all cell lines to IR (4- to 12-fold) and doxorubicin (3- to 13-fold). The greatest sensitization by NU7441 was observed in MDA-MB-231 cells. NU7441 affected the cell cycle distribution in all studied cell lines; increasing accumulation of cells in G2/M phase after DNA damage. Our data indicate that DNA-PK might be an effective target for chemo- and radio-potentiation in breast cancer and suggest that further development of DNA-PK inhibitors for clinical use is warranted.